3.

Text Searchable File \71 ;{ F7€ ?’

Lﬁ/’

MRID No. 413961-12

DATA EVALUATION RECORD

CHEMICAL: Glufosinate. i
Shaughnessy No. 128850.

TEST MATERIAL: Hoe 039866: Ammonium-DL-homoalanin-
4yl (methyl)phosphinate; Trade name: Ignite Technical (CAS
NO. 77182-82-2); 96.2% active ingredient; a solid, white

powder. ‘ ;
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STUDY TYPE: Vegetative Vigor Nontarget Phytotoxicity Test -

|#8=~}bTier 2. Species Tested: Soybean, Lettuce, Carfot Tomato,
e Cucumber, Cabbage, Oat, Perennial Ryegrass, Corn, and Onion.
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CONCIUSIONS: The study was conducted in a scientifically
sound manner. Some inconsistencies were observed between
the reviewer's and the author's statistical anallyses. These
differences, however, did not adversely affect the results
or conclusions of the study.

Based on the author's and the reviewer's statistical
analyses, the NOEC values for lettuce, ryegrassLand cucunmber
were <0.05 1lb ai/A HOE 039866. The NOEC value for tomato
was 0.1 1b ai/A while the values for soybean, carrot, and
onion were 0.2 1lb ai/A. The NOEC values for cabbage, oat,
and corn were 0.4 1b/A, the hlghest concentration tested.
The EC50 value for lettuce (0.24) is <0.75 lb ai/A. The
EC25 values for soybean, lettuce, tomato, cucumber, cabbage,
and ryegrass were also <0.75 1lb ai/A. The EC25 land EC50
values for carrot, oat and onion were >0.75 1lb ai/A. The
study results indicate that a Tier III study is kequired.

|
\

RECOMMENDATIONS: Based on the study results, a Tier III
study is recommended for at least those plant species
exhibiting phytotoxicity effects (i.e., soybean,|lettuce,
carrot, tomato, cucumber, ryegrass, and onion).

BACKGROUND:

DISCUSSTION OF INDIVIDUAL TESTS: N/A.

|
\
|
|
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MATERTALS AND METHODS: %

A. Test Plants: Dicotyledon plants are represénted by
soybean, lettuce, carrot, tomato, cucumber, an
cabbage. Monocotyledon plants are representEd by corn,
oats, ryegrass, and onion. Cultivars, lot number,
source, and germination ratings were prov1deﬁ in the
report. ‘

B. Test System: Seeds of each crop were planted in
plastic pots (Com-Pack M1725, Black, 7.5 x 7\5 X 6. O
cm) filled with Supersoil, a pasteurlzed pottlng soil
comprised of fir bark, redwood, Canadian pea& and |
sand. An analysis of the soil was provided in the
report. A plex1g1ass template was used to create

planting holes in the soil, thus allowing fof unlform

planting depth and seed dlstrlbutlon.
Soybean and corn were planted at a depth of 2&5 cm,
while the remaining eight species were planted at a

depth of 1.3 cm. After planting, the pots we%e placed
outdoors on a bench and covered with bird netting. ‘
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Seedlings were allowed to grow to the appropriate stage

. of growth (1-3 true leaves). Prior to tréatment, each

pot was thinned to five plants of uniform height and
stage of growth.

The test spray solution was prepared by dissolving
199.3 mg HOE 039866 in 200 ml of distille&iwater/Triton
X-100 (1000 ppm). Serial dilutions were made of the
maximum solution to achieve the lower applﬁcation
rates. A belt sprayer equipped with a single TeeJet
8001-E nozzle was used to apply a single tFeatment. A
nozzle height of 12 inches and a nozzle pressure of 50
psi were used to achieve a spray swath of 20 inches.

Specific study parameters such as photoperiod,
temperature, relative humidity and irrigation schedules
were included in the report.

Dosage: HOE 039866 was applied at the rates of 0,
0.025, 0.05, 0.1, 0.2, and 0.4 1lb ai/A to all eight
plant species. An additional treatment of HOE 039866
was applied to ryegrass at the rates of 0, |0.0025,
0.005, 0.010, 0.020, and 0.040 1lb ai/A to determine a
no-effect level on plant height and dry weﬂght.
Treatment application rates were calculated on the
percent active ingredient of the technical jmaterial
(i.e., 96.2% ai). ‘

Design: Each crop/treatment combination was replicated
three times (10 seeds/pot, 3 pots/treatment level).
After treatment, the pots were randomized wgthin crops
and among treatments and placed in a greenhouse. 1
Seedling height was recorded prior to treatment and 21
days after treatment. Phytotoxicity ratings were
recorded at 7, 14, and 21 days after treatment.
Twenty-one days after treatment, the plants|within
treatment replicates (pots) were cut at soil level and
dried in a pre-weighed paper bag at 70°C for a minimum
of 48 hours. After drying, the dry weight éf the plant
material was recorded.

Plant height was measured by extending the seedling to
its maximum height and recording the height to the
nearest millimeter. The mean plant height was
calculated for each treatment. The phytotoiicity
ratings evaluated five observable toxic effects: 0-
indicates no effect; l-indicates slight plant effect;
2-indicates a moderate effect, e.g., mild stunting or
chlorosis; 3-indicates a severe effect; and 4-indicates
a total effect or plant death.

3




12.

MRID

E. Statistics: Percent detrimental effect wa
using the following equation:

% effect = (treatment mean - control mean)
control mean

The percent increase in height from day-0
calculated using the following eguation:

[+

% increase = (day—-21 mean) - (day—-0 mean

day-0 mean

No. 413961-12

s calculated

x 100

reading was

X 100

The percent effect on growth was calculated for each

treatment using the following equation:

% effect = (treatment % increase - control % increase) X 100

control % increase

A one-way analysis of variance model for data with

equal subsamples was used to analyze the data.

percent detrimental effect values on each
mean were input into a SAS probit analysis
calculate EC values.

REPORTED RESULTS : \

The
replicate
procedure to

Table A (attached) lists the NOEC, EC25,

and EC50 values, along with the parameters in which these

concentrations were observed. Detailed results
specific parameter are described below.

Phytotoxicity rating.
NOEC values of HOE 039866 for mean phytotoxicit

Treatment of all plant species with HOE 039866
concentration of 0.2 1lb ai/A did not result in

for each

Table 16 (attached) summarizes the

y rating.
at a
a significant

effect (p <0.05) on the day-21 mean phytotoxicﬂty rating on

any of the ten crops tested.

Treatment with the maximum

concentration of 0.4 1lb ai/A resulted in a significant
effect (p <0.05) on the 21-day mean phytotoxicity rating of

lettuce, carrot and tomato.
ai/A) in order of increasing sensitivity to HOE
on phytotoxicity rating NOEC values, are as fol

Crops listed (with NOEC, 1b

039866 based

lows:
|

soybean = cucumber = cabbage = oat = ryegrass = corn = onion

(0.4) < lettuce = carrot = tomato (0.2)

Plant height. Table 17 (attached) summarizes t
and EC50 of HOE 039866 on plant height.

concentration of 0.025 1b ai/A resulted in a si

he NOEC, EC25

Treatment of all
ten plant species with HOE 039866 at the lowest

gnificant

effect (p <0.05) on plant height of ryegrass at| the 21-day
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observation period. Treatment with the maximunm
concentration of 0.4 1lb ai/A resulted in a significant
effect (p <0.05) on plant height of lettuce, cucumber, and
ryegrass at test termination (21 days). Ryegrass required a
study continuation to determine a plant height no-effect
level. Cucumber exhibited 157% increase in meaﬁ height with
a 41% beneficial effect on growth at the maximu
concentration of 0.4 1b ai/A. Plant species 1iited (with
NOEC, 1b ai/A) in order of increasing sensitivity to HOE
039866, based on plant height NOEC values, are as follows:

soybean = carrot = tomato = cabbage = oat = corn = onion
{(0.4) < lettuce = cucumber (0:.2) < ryegrass (O.dE)

All plant species except cucumber and corn exhibited a plant

height dose-response relationship. Due to a 1a§ﬁ of dose
response to HOE 039866, EC values were not determined for
cucumber and corn. Cabbage was the least sensitive plant
species while lettuce was the most sensitive. Crops listed
(with EC50, 1lb ai/A) in order of increasing sensitivity to
HOE 039866, based on plant height EC50 values, are as ‘
follows:

cabbage (3.9 x 108) < oat (701,000) < carrot (434400) <
soybean (844) < ryegrass (158) < onion (45.3) < tomato
(40.3) < lettuce (0.267)

Plant dry weight. The NOEC, EC25, and EC50 of HOE 039866’
for plant dry weight are summarized in Table 18 (attached).
Treatment of all plant species with glufosinate at the *
lowest concentration of 0.025 1lb ai/A resulted in|a
significant effect (p <0.05) in plant dry weight of
ryegrass. Treatment with the maximum concentration of 0.4
1lb ai/A resulted in a significant effect (p <0.05) on plant
dry weight of soybean, lettuce, cucumber, and ryegrass.
Ryegrass was the most sensitive and required a study
continuation to determine a dry weight no-effect level.
Plants species listed (with NOEC, 1lb ai/A) in order of
increasing sensitivity to HOE 039866, based on dry weight
NOEC values, are as follows:

carrot = tomato = cabbage = oat = corn = onion (0.4) <
soybean (0.2) < lettuce = cucumber (0.05) < ryegrass (0.04)

039866 at the concentrations tested; therefore, EC values
were not determined. Probit analysis of the plant |dry ‘
weight data showed that onion was the least sensitive plant
species while lettuce was the most sensitive. Plants listed
(with EC50, 1lb ai/A) in order of increasing sensitivity to

Carrot, oat and corn did not exhibit a dose responTe to HOE
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HOE 039866, based on plant dry weight EC50 values, are as
follows:

onion (257) < ryegrass (61.0) < cabbage (38.9) % cucumber
(5.53) < tomato (2.46) < soybean (2.06) < lettuce (0.24)

STUDY AUTHOR'S CONCILUSIONS/QUALITY ASSURANCE MEASURES:

No conclusions were stated by the author. The itudy was
inspected by the Quality Assurance Unit of Pan-Agricultural
Labs, Inc. on several occasions to assure complﬂance with
Good Laboratory Practice (GLP) Standards.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUJY RESULTS:

A'

Test Procedure: The test procedures followed the SEP
and Subdivision J guidelines. No major discrepancies
were observed in the test procedures or report.

Statistical Analysis: Statistical analyses were
conducted by the reviewer for selected species and
parameters using the analysis of variance with Tukey's,
Bonferroni's and Dunnett's tests (attached). The
results were in general agreement with those presented
by the author except for the following disc rpancies:

o Differences were observed between the reviewer's and
the author's statistical NOEC values for lettuce and
tomato based on phytotoxicity rating. The reviewer's
NOEC value for both lettuce and tomato was OLl 1b ai/a,
whereas the author's NOEC value was 0.2 1lb ai/A. ?

o Differences were observed between the reviewer's and
the author's statistical NOEC values for tomato and ‘
onion based on plant height data. The reviewer's NOEC
value for both tomato and onion was 0.2 1b aﬂ;A,

whereas the author's NOEC value was 0.4 1lb ai/A.

EC25 and EC50 values for selected species weﬁ
calculated by the reviewer using a Lotus 1-2-
regression analysis. Some differences were observed
between the reviewer's calculated EC values anhd those
reported by the author. These differences, however, do
not affect the overall conclusions of the report since
the EC values were greater than the maximum application
rate of 0.4 1b ai/A. The following discrepancies were

observed: j
o Regression analyses of plant height data indicate
differences in EC25 and EC50 values for cabbage, tomato

6
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and onion. The reviewer's calculated EC25 and EC50
values for cabbage (6.36 lb ai/A and 79.73| 1b ai/A,
respectively), were not in agreement gith the author's
values of 16,200 1lb ai/A and 3.9 x 10~ 1b ai/a,
respectively. Also, the reviewer's calculated ECS50
values for tomato and onion (4.60 and 338.39 1lb ai/A,
respectively) differed from the author's values of 40.2
and 45.3 1b ai/A, respectively.

o The reviewer's regression analysis of plant dry
weight data for cabbage indicated an EC50 value of 2.75
1b ai/A. The author's reported EC50 value was 38.9 1b
ai/A. \

Discussion/Results: This report is considered to be
scientifically valid. This data validation| process has
been conducted based on the assumption that  the maximum
application rate is 0.4 1b ai/A. Treatment [with the
maximum concentration of 0.4 1lb ai/A resulted in a
significant effect (p <0.05) on the 21-day mean
phytotoxicity rating of lettuce, carrot, and tomato.
Treatment with the maximum concentration of 0.4 lb ai/aA
resulted in a significant effect (p <0.05) on plant
height of lettuce, tomato, cucumber, ryegrass, and
onion. Significant effects (p <0.05) were observed on
plant dry weight of soybean, lettuce,‘cucumbkr, and
ryegrass at the maximum treatment concentration of 0.4
1b ai/A. Ryegrass and lettuce were the most sensitive
plant species to HOE 039866.

Based on the author's and the reviewer's stajistical
analyses, the NOEC values for lettuce, ryegrass and
cucumber were <0.05 lb ai/A HOE 039866. The NOEC value
for tomato was 0.1 1b ai/A while the values for
soybean, carrot, and onion were 0.2 lb ai/A. \The NOEC
values for cabbage, ocat, and corn were 0.4 1lb/A, the
highest concentration tested. The EC50 value for
lettuce (0.24) is <0.75 1lb ai/A. The EC25 values for
soybean, lettuce, tomato, cucumber, cabbage, and
ryegrass were also <0.75 1b ai/A. The EC25 and EC50
values for carrot, oat and onion were >0.75 1lb ai/A.
Based on the results of the study, a Tier III study is
recommended at least for those plant species exhibiting
phytotoxicity effects.

Adeguacy of the Study:

(1) Classification: Core.
(2) Rationale: Although differences were observed
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between the reviewer's and the autho
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No. 413961-12
ri‘s
statistical analyses, these differences did not

affect the general validity of the stldy.

(3) Repairability: N/A.

COMPLETION OF ONE-LINER:

|
N/A. |
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The following table lists the lowest observed no-effect concentration

\
|
(Ib ai/A), EC, and EC,, values, along with the parameter in which
these concentratlons were observed K

Plant No-effect Parametery ‘ Parameter

v lParameter

Species Concentration  Measured ECy¢ Measured ECg, Mmsmd
|

Soybean . - 0.2 dw 0405 - dw 2.06 * dw
Lettuce 005 dw 0137 dw 0.240 dw
Carrot *Lpr 127 ph 43,400 ph
Tomato 0.2 /C/}\: pr 0.74 o dw 246 ‘ dw
Cucumber 0.05 dw 0391 dw 553 4 dw
Cabbage 04 pr,phdw 0444 dw 389 < ‘1’—‘{ dw
Qat 04 pr,ph,dw 201 | ph 701,000 “ ph
Ryegrass 0.04 ph,dw 0.607 dw 61.0 ‘\ dw
Corn 0.4 - pr,ph,dw ‘ND? ' ND ‘\
Onion 04 02 pr,ipjh}:dw 248 ph 453 ”1‘%1 ph  dewo

Y ph - plant height, pr - phytotoxicity ratings, dw - dry weight
determinations.

* A dosage response curve was not evident or the highest treatment
concentration tested (0.4 1b ai/A) did not result in a significant effect;

therefore, a probit analysis could not be conducted to determine EC,, and
EC,, values.

|
|
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. mean phytotaxicity rating** at that ocnoentratlon rate of HOE.
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"I‘able 16. Stat:stlcal o effect concentratlon* (lb al/A) and
on plants 21 days after treat:nent

Plant B No-effect '

- /Species : Concentration :

Soybean N 0.4

Lettuce 0.2 T R

Carrot o 0.2 03 |
Tomato 0.2 i o5 O \
Cucumber 0.4 0.2 1
Cabbage 0.4 To0.a1 ’
Oat - 0.4 . 0.0 \
Ryegrass 0.4 0.1 I|
Corn 0.4 0.0 |
Onion 0.4 0.7 \

|
* Highest treatment concentration which was statistically s:.mller
to the control, according to Duncan’s New Multiple Range Test \

(p < 0.05).
** Phytotoxicity ratings based on 0-4 scale with 0 = no effect,i
= slight effect limited to one leaf, 2 = moderate effect on |

whole plant, 3 = severe effect on whole plant, and 4 = total effect
or plant death.

|
|
|
N
|
|
1
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{ Table - 17. Statistical no—effect concentration* (1b ai/A) rate of
' HOE 039866 on plant height, along with EC25 and ECS0 values.

1

| ~ Pplant No-effect " i
| ' Species Concentration EC25 | ECS\O
Soybean 0.4 31.2 8l44
| Lettuce 0.2 0.182 0. 2157
; Carrot 0.4 127 | 43,4&30} |
| Tomato 0.4 OZ 1.52 055{"@ 4‘0{.2. AF- v
cucumber 0.2 ND#* ND | |
Cabbage 0.4 16,200 6-2& 3.9kxio (8) +9.332
oat 0.4 201 701,0310
Ryegrass 0.04 2.25 1%8
Corn 0.4 ND ND
onion 0.4 O 2. 2.48 122 45.3 R3§ 39

* Highest treatment concentration which was statlstlcally similar
to the control, 21 days after treatments, according to Duncan’s New
Multiple Range Test (p < 0.05). \\

|

** A dose response was not evident with the treatment range used] or
the highest treatment concentration was not significantly different
(p < 0.05) from the control, therefore, a probit analysis could not. -
be conducted nor EC values determ_med |\

a6t 044 or 166
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£ " Table 18. . Statistical no-effect concentration* (1b ai/A) ra
' HOE 039866 on plant dry welght along with EC25 and ECS50 valu

Plant No-effect

; ~ Species . Concentration BC25 BECS
Soybean 0.2 0.405. e 2.06
| Iettuce 0.05 C:t 0.137 0.240

carrot 0.4 = ND** ND
Tomato 0.4 0.740 | 2.46
Cucumber 0.05 0.391 . 5.53 |
Cabbage 0.4 0.444 38,9 2-38
oat 0.4 ND ND
Ryegrass | 0.04 0.607 61.0
Corn 0.4 ND ND
Onion 0.4 25.6 ZJG

|

* Highest treatment concentration which was statlstlcally smlaL:
to the control, 21 days after treatments, aocord:ng to Duncan’s New
Multiple Pange Test (p < 0.09).

** A dose Ivesponse was not evident with the treatment range used or
the highest treatment concentration was not s1gnlf1cantly diffi

(p < 0.05) from the control, therefore, a prabit analysis could r

be conducted nor EC values determmed

pace 045 of 166 |
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